The equilibrium constants for the complex between L-tryptophan and inosine are established by solubility measurements at different temperatures, the order of magnitude of these constants being about 103 times bigger than the corresponding one for the formation of guanosine-tryptophan or any other of the nucleoside-tryptophan complexes. The mode of association of these molecules is governed mainly by stacking interactions as it has been suggested from previous PMR results. The differences in magnitude obtained for the equilibrium constants of (I + T) with respect to (G + T) are discussed in terms of differences in solute-solvent and solvent-solvent interactions. Thermo dynamic parameters inferred from the equilibrium constants at different temperatures support this suggestion. Infrared results on I-T complex suggest that changes at the ribose moiety occurs and that possible hydrogen bridges are involved in the mechanism of association besides the stacking interactions.
Introduction
A molecular study of the interaction between amino acids and nucleic acids as well as related molecules may help to understand the chemical spe cificity of several protein-nucleic acids interactions ocurring at the cell level. In this respect some in formation on the origin of the genetic code could also arise from these investigations.
An approach to sim plify the study of the complex molecular interaction between polymers is to establish first the nature of chemical bondings be tween the monomeric constituents. 
Experim ental
Guanosine (Lot 106B -0910) and inosine (Lot 91C -1810) were obtained from Sigma. We want to draw attention to the fact that very often guanosine reagents are contaminated with ions (as detected by PMR methods from the broad aromatic H 8 reso nance) . Guanosine samples were purified on a Dowex W -50 column. This method is not completely satisfactory * but in this particular work the effects of remaining impurities on solubility measure ments have proved to be negligible.
Crystalline L-tryptophan was obtained from Calbiochem.
Solubility measurements were carried out at dif ferent temperatures in a regulated water bath (Gallenkam p). Solubility studies with guanosine were performed with saturated nucleosides solutions, to which different amounts of L-tryptophan were added. The procedure and method used is reported in a previous communication 4.
Inosine solutions 1 0~2 M were prepared, to which different amounts of L-tryptophan were added. The range of concentrations of L-tryptophan used was selected according to the solubility of this amino acid in water at the temperature considered.
Optical density measurements were done with a Beckman DU instrument. The concentration of each nucleoside and L-tryptophan, were calculated from the optical density at 254, 248, and 280 nm.
Infrared spectroscopy was performed with a Per kin Elmer 621 instrument. Solid samples in KBr of the inosine tryptophan complex and a 1 : 1 mechani cally mixture of tryptophan and inosine were pre pared. The inosine tryptophan complex was ob tained by m ixing V /V a 2 -1 0 _ 2 m solution of ino sine with one of the same concentration solution of tryptophan.
Once the precipitation was completed, the white precipitated complex was isolated by filtering. The solid was washed several times with small amounts of water and then dried in vacuum.
R esults and Discussion

Solubility of guanosine and inosine as a function of temperature and concentration of tryptophan (at equilibrium)
As can be seen from A com parison of the different slopes of the curves in Fig. 1 shows that K decreases with increasing temperature. Therefore if stacking interactions are present these will be affected by temperature varia tions. This is in accordance with the hypothesis of stacking interaction being present in complex for mation: As temperature increases thermal agitation of the molecules will result in a decreasing amount of complex being formed, i. e., in a decreasing K with increasing temperature.
These studies as well as the NMR data may thus provide a more accurate picture of the geometry of stacks in solution.
A rather unexpected feature was found for the case of inosine-tryptophan complex form ation: The aggregation of these m olecules led to the form ation of a insoluble compound even at low concentration of the reactants (1 0~2 m) .
In Fig. 2 degree of association if stacking forces are mainly responsible for the complex formation. Our experimental results show that the equi librium constant for the association of inosine with L-tryptophan is about 103 times greater than for the G -T complex. The sole absence of a polar group (N H 2) in inosine as compared to guanosine seems unlikely to affect the stacking interaction energy to such an extent as to account for the differences in the observed association constants at the different tem peratures considered. The authors are more inclined to believe that these differences may arise from dif ferences in solute-solvent and solvent-solvent inter actions as a result from differences in intermolecular bonding other than stacking, and/or as a con sequence from a different geometrical arrangement between the aromatic rings having notwithstanding a sim ilar interaction energy.
In Table I the thermodynamic parameters free energy (AG), free enthalpy (AW), and free entropy (zlS) are correlated with the equilibrium constants at different temperatures for the I -T and G -T complex formation.
H was calculated using the well known integrated V an'tH off equation log K = -AH/ R T + C, where AH is obtained from the slope of the straight line in Fig. 3 (AF --R T ln K and AS = (AH -A G )/T ). As it can be deduced from the values of these parameters, it is clear that the formation of I -T complex in a water system takes place with a release of energy (AF) of about four times higher than that for the G -T complex form ation. The differences in entropy indicates that a higher ordering of the m olecules is achieved when the I -T complex is formed. As already described, the association of L-tryptophan with inosine leads to the formation of an insoluble compound. This feature is related with the idea that solute-solvent interactions may be important when com plexing occurs. The lack of a polar group (N H 2) in inosine and structural changes at the level of the ribose moiety could account for the changes in these forces. A im ing to get some information about possible changes in the ribose moiety infrared studies were performed. In this region, the stretch ing vibration of the CO and NH group of inosine appears shifted to shorter wavelengths in the I -T com plex. The shape of these absorbancy bands are also modified. The shift to shorter wavelengths of these groups could be interpreted as if these groups were involved in hydrogen bridges.
In conclusion the observed changes in the IR spectra suggest that important changes in the ribose moiety occurs, and that the aromatic ring of inosine may be involved in hydrogen bridges besides the occurence of stacking.
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